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CLAIM AMENDMITNT^ 

1 . (Currently Amended) A [[catalyst]] porous particulate composition comprising a 
hydrozirconated matrix [(, wherein the hydrozirconated matrix]] farther comprising 
[[comprises]] at least one zirconium component and at least one polvmer having a 
plurality of olefin groups wherein the zirconium component is chemically bonded to the 
matrix through ([a]] hydrocarbon groups derived from reacting [[a]] at least one 
zirconium compound with [[a]] covalently bound olefin groups of the polymer [[an 
olefin-based material]]. 

2. (Currently Amended) The composition of claim 1, further comprising a p lurality 
of polyme ry [[wherein the olefm-based material is an organic material]] each polvmer 
having a plurality of olefin groups. 

3. (Currently Amended) The composition of claim 1 [[2]], wherein the olefin groups 
are selected from the group consisting of vinyl, allyl, alkenyl, alkynyl, conjugated olefin 
groups, olefin groups having polar substituents and combinations thereof. 

4. (Currently Amended) The composition of claim 1, wherein the polvmer having a 
plurality of olefin groups [[olefin-based material]] is selected from the group consisting 
of divinylbenzene polymers, divinylbenzene copolymers, styrene/divinylbenzene 
copolymers, divinylbenzene resins, cross-linked divinylbenzene polymers, cross-linked 
butadiene polymers, styrene/butadiene copolymers, styrene/isoprene copolymers, 
vinylsiloxane polymers, vinvlsiloxane copolymers, divinvlbenzene/vinvlsiloxane 
copolymers, condens ation products of vinvl siloxane polymers and copolymers and 
combinations thereof. 

5. (Currently Amended) The composition of claim 4, wherein polymers having a 
plurality of olefin groups [[the olefin-based materials]] are formed in the presence of 
porogens. 
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6. (Currently Amended) The composition of claim 1 [[2]], wherein a plurality of 
olefin groups are disposed on surfaces of [[the]] organic material s and one or more 
polymers . 



7. (Currently Amended) The composition of claim 4 [[2]], wherein the polvmer 
having a plurality of olefin groups [[olefin-based material]] is a macroporous polymeric 
material prepared from a suspe nsion polvmer [[in the presence of a porogen]], 

8. (Currently Amended) The composition of claim 7, wherein the macroporous 
polymer[[ic material]] is prepared from divinylbenzene. 

9. (Currently Amended) The composition of claim 1, wherein the polvmer is 
selected from the group consisting of! [[olefin-based material is an]] at least one 
inorganic [[material]] polvmer. at least one hybrid organic-inorganic polvmer and 
combinations thereo f, each polvmer having a plurality of olefin groups. 

10. (Original) The composition of claim 9, wherein the olefin groups are selected 
from the group consisting of vinyl, allyl, alkenyl, alkynyl, conjugated olefin groups, olefin 
groups having polar substituents and combinations thereof 

1 1 . (Currently Amended) The composition of claim 9, wherein the inorganic polvmer 
having a plurality of olefin group.s [[solid]] is selected from the group consisting of: 
[[silica polymorphs, alumina polymorphs, magnesia polymorphs,]] siloxanes, 
alumoxanes, alkylalumoxanes, alkylsiloxanes, their corresponding condensation products 
[[aluminosilicates, clays, zeolites]] and combinations thereof 

12. (Currently Amended) The composition of claim 9, wherein a plurality of olefin 
groups are disposed on polvmer surfaces [[of the inorganic material]]. 
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13. (Currently Amended) The composition of claim 1, wherein the ([olefin-based 
material]] polymer having a plurality n f olefin or^ .ps j s a vtnylsiloxane. 

14. (Currently Amended) The composition of claim 1, wherein the zirconium 
[[composition]] component is an organozirconium compound capable of undergoing a 
hydrozirconation reaction. 



15. (Currently Amended) The composition of claim 14, wherein the organozirconium 
compound is selected from the group consisting of bis (cyciopentadienyl)zirconium 
dihydride, bis (pentamethylcyclo[[-]]pentadienyl) zirconium dihydride, bis 
(methylcyclopentadienyl) zirconium dihydride, bis (n-butylcyclopentadienyl) zirconium 
dihydride, bis (indenyl) zirconium dihydride, bis (1-fluorenyl) zirconium dihydride, bis 
(cyclopentadienyl) zirconium hydrido chloride, bis (pentamethylcyclopentadienyl) 
zirconium hydrido chloride, bis (methylcyclopentadienyl) zirconium hydrido chloride, bis 
(n-butylcyclopentadienyl) zirconium hydrido chloride, bis (indenyl) zirconium hydrido 
chloride, bis (fluorenyl) zirconium dihydrido chloride, bis (cyclopentadienyl)zirconium 
methyl hydride, bis (pentamethylcyclopentadienyl) zirconium methyl hydride, bis 
(methylcyclopentadienyl) zirconium methyl hydride, bis (n-butylcyclopentadienyl) 
zirconium methyl hydride, bis (pentamethylcyclo-pentadienyl)zirconium 
(phenyl)(hydride), bis (pentamethylcyclopentadienyl) zirconium (methyl)(hydride), bis 
(indenyl) zirconium methyl hydride, bis (1-fluorenyl) zircomum methyl hydride, 
methylene bis(cyelopentadienyl) zirconium methyl hydride, methylene 
bis(cyclopentadienyl) zircomum hydrido chloride, methylene bis(cyclopentadienyl) 
zircomum dihydride, ethylene bis(cyclopentadienyl) zirconium methyl hydride, ethylene 
bis(cy C ]opentadienyl) zircomum hydrido chloride, dimethylsilyl bis(cyclopentadienyl) 
zirconium methyl hydride, ethylene bis(cyclopentadienyl) zirconium dihydride, 
dimethylsilyl bis(cyclopentadienyl) zirconium dihydride, methylene(cyclopentadienyl) (1- 
fluorenyl) zirconium methyl hydride, dimethysilyl(cycIopentadienyl) (1-fluorenyl) 
zirconium dihydride, isopropyl(cyclopentadienyl)(l -fluorenyl) zirconium methyl hydride, 
isopropyl(cyclopentadienyl) (1-octahydrofluorenyl) zirconium methyl hydride, 
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dimethylsilylCmelhylcyclopentadienyl) (1-fluorenyl) zirconium dihydride, 
memylene(cyclopentadienyl) (tetramethylcyclopentadienyl) zirconium methyl hydride, 
memylene(cyclopentadienyl) (tetramethylcydopentadienyl) zirconium dihydride,' 
ethylenebisCmdenyDziiconium dihydride, e thylenebis(indenyl)2ixconium hydride' 
chloride, emyJenebisCindenyl^ircomuniniethylhydride, dimethylsilylbis(indenyl)- 
zirconium methylhydride, dimethylsilylbisCindenyOzirconium dihydride, 
dimethyl s il y lbis(iiidenyl)zirconium hydridochloride,. etliyIenebi S (tetrahydroindeiiyl)- 
zirconium dihydride, «hylenebis(tetrahydroindenyj)zirconium methyl hydride, 
ethylenebis(tetrahydroinde n yl)zirconium hydrido chloride, dimcthylsUylbis(3- 
trime%lsilylcyclopentadientyl)zirconium dihydride, dimethylsUylbis(3- 

trimemy]silylcyclopentadientyl)zirconium methyl hydride, chemically and structurally 
related zirconium compounds and combinations thereof. 

16. (Currently Amended) The composition of claim 1, wherein the [[catalyst]] 
composition further comprises at least one organometallic catalyst selected from the 
group consisting of metals of Group 3-10, non-metals, lanthanide metals, actinide metals 
and combinations thereof. 

21. (Currently Amended) A [[The]) porous particular mtalyct composition ([of 
claim 1 , further]] comprising a hvdrozirenn ated matrix further comprising at least one 
zirconium component and at least one nnlvm q r having a p lu rality of olefin pmnpa 
wherein the zirconium component is rhp m icallv WHpH to the matrix thmn ph 
hydrocarbon grows derived from reactin g at least opp zirconium compound with 
covalently bound olefin groups of the p olymer *nri „t wt ™~ a ^,^ T rnrnTinrirriT 

22. (Currently Amended) The catalytic composition of claim 21 [[1]], ([used for 
polymerizing at least one olefin monomer]] wherein the composition farther comprises a 
Zieeler-Natta catalyst . 
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23. (Currently Amended) [[The]J A Gjttalytic composition of claim 21 [[22]], wherein 
fatfMarooiwtftd matrix further comprises a ninet y of catalytic [[olefin 

monomer is selected from the group consisting of unbranched aliphatic olefins having 
from 2 to 12 carbon atoms, branched aliphatic olefins having from 4 to 12 carbon atoms, 
unbranched and branched aliphatic a-olefins having from 2 to 12 carbon atoms, 
conjugated olefins having 4 to 12 carbon atoms, aromatic olefins having from 8 to 20 
carbons, unbranched and branched cycloolefins having 3 to 12 carbon atoms, unbranched 
and branched acetylenes having 2 to 12 carbon atoms, and combinations thereof]] . 

24. (Currently Amended) The catalyst composition of claim 21 [[22]], wherein at 
least one activator component is selecte d from the group consisting nf : ammoxanes 
alkvlalumoxanes. methvlaluminoxarie r M AOV modified methvl aluminoxane fMMAO) , 

isobutvlaluminpyans . brtvlaluminoxa ne. hsntvlaluminaxnnE 

methylbutylalnminoxane. aluminum alkvls. a\(C M^ . Al (CH,CH(CH^ ,\ AI^H,) ,, 

m mhcn,h, AKfc^ cft ^^AifCj^. AircH^ ci,, ai^h ^ci,. aici v 

boranes, organoboranes. trifluorohoranft triphenvlhorane. TrisM-fluoro-phenvnhor*^ 
Tris(3,5-difluorophenvnborane. TrisrA-fTn o romethvlphenynborane. Tr it foentafluoro- 

phenyftboran e, Tris(toIvl)borane. TrisH 5-dimethvlnhenvnborane. Tri«n S. 

djflnprophenyQborane, Trisf3ASMtl U o f ophenvnboraT,e. borates. organnhorar^ 

dimethvlanilinium terjafoentafluorop henvtt borate, sodium [B 13. 5 - fCF,) ^R,}^ [H 
(OEt 2 ] x [ft {3, 5 - (CF-Q ? C^>^. t ri arvl carbenium tetraarvlborates, N,K. 
d ialkylanilinium borate salts, N.N-dimefhylar U mium tetraVi^pentaflunmr>^ e nvl^hr^r a ^ | 
NjNJ-diemylanUinium tetrafohenvnborate. N N .2A6-iMntamemvlanilmii.Tn tPtrsp Wyl. 
borate, chemically related Group n c o mpounds, riialkvl ammonium salts. d\<\- 

PrppyOammonium tetrakisfnente fluoroph.envhborate. d.cydohexvlarnrnr.ninTn 

tetrafphenyl^oron, chemically related Gr o up 1 3 anions , triarvl ohosphonium borate salts 

lriphenylpbosphonhim_ tetraohenvlhor ate. i^Vmemvlphenvlmhosphonium 

tetrafphenynborate. trirdimethvlphenvl ) D hosphonium tetrafphenvnborate. chemically 
related non-coordinating anions: an d combinations thereof [[the olefin monomer is a 
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polar olefin monomer having fiom 2 to 12 carbon atoms and at least one atom selected 
from the group consisting of O, N, B, Al, S, P, Si, F, CI, Br and combinations thereof]] . 

25. (Currently Amended) The cjatalyst composition of claim 21 [[22]], wherein the 
hydrozirconated matrix is represented by a formula [Cp^MRf [NCA]", wherein M is 
zirconium, Cp 1 is a substituted or non-substituted cyclopentadienyl ring and Cp 2 is the 
same or different, substituted or non-substituted cyclopentadienyl ring and may be 
bridged symmetrically or asymmetrically to Cp 1 , R is a hydrocarbyl group derived from 
the hydrozirconation of the polymer h aving a plurality of olefin group s [[an olefin based 
material]] and NCA is a non-coordinating anion selected from the group consisting of: 
d imethYlanilinium tetrafpentafluoronhc n yn borate, sodium fR n S . f CF^ -ry^ljjjg 

(OEt a ) | [B {3, 5 - (Cfo) ^ CgFa}^ triarvl carh enium tetraarvlborates. N,N- 

dialkylanilinium borate salts, RN-diinethv^ni l mium tetrakisrpentaflunmp ^nvl^K^P 
N.N-diethylanilinium tetrafphenvnborate. N. N -2.4.6-pentamethvlanilinium tet^p h^Yl- 
borate, chemically related Group n comp ounds: dialkvl ammonium hnme salts, difi~ 

propYDammonium tetr akisCpentafluorophenvl^borate. dicvclohexvlammonmrn 

tetrafpheny^boron, firiaryl phosphonium borate salts, triphenvlnhosp hnniurn 

tetraphenvlborate, trifmemvlphe nynphosphoiuinn tetrafphenvhhorafe 

rri(dimethylphenvlfahosphonium tftfraf p henvnborate. chemically related Group 1 ^ 
anions, chemically related non-coordina ting anions a nd combinations thereof. 

26. (Original) The composition of claims 1 and 2L wherein the hydrozirconated 
matrix is prepared from polymers [[olefin-based materials]] having particle diameters 
ranging from 2 [[5]] nm to 1000 urn. 

27. Withdrawn (per restriction requirement) An olefin polymerization process that 
comprises contacting at least one olefin monomer and at least one hydrozirconated matrix 
having at least one catalytic component, polymerizing the olefin monomer to produce a 
polyolefin. 



7 



PAGE 8117 ' RCVD AT 3111/2004 2:24:49 PM [Eastern Standard Time] ' SVR;USPT0-EFXRf-1/2 4 DNIS:3/29310 ' 0810:2156191642* DURATION (mm-ss):0440 



03/ll/'2004 15:41 ROHM&HAAS-SH -> 917038729310 NO. 592 D09 



28. Withdrawn (per restriction requirement) The process according tc claim 27, 
wherein the olefin monomer is selected from the group consisting of unbranched aliphatic 
olefins having from 2 to 12 carbon atoms, branched aliphatic olefins having from 4 to 12 
carbon atoms, unbranched and branched aliphatic ce-olefins having from 2 to 12 carbon 
atoms, conjugated olefins having 4 to 12 carbon atoms, aromatic olefins having from 8 to 
20 carbons, unbranched and branched cycloolefins having 3 to 12 carbon atoms, 
unbranched and branched acetylenes having 2 to 12 carbon atoms, and combinations 
thereof. 

29. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the olefin monomer is a polar olefin monomer having from 2 to 12 carbon atoms 
and at least one atom selected from the group consisting of O, N, B, Al, S, P, Si, F, CI, Br 
and combinations thereof. 

30. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the olefin monomer is selected from the group consisting of ethylene, propene, 1- 
butene, 1-hexene, butadiene, styrene, alpha-methylstyrene, cyclopentene, cyclohexene, 
cyclohexadiene, norbomene, norbornadiene, cyclooctadiene, divinylbenzene, 
trivinylbenzene, acetylene, diacetylene, alkynylbenzene, dialkynylbenzene, ethylene/1 - 
butene, ethylene/isoprene, ethylene/1 -hexene, ethylene/1 -octene, ethylene/cyclopentene, 
ethylene/cyclohexene, ethylene/butadiene, emylene/hexadiene, ethylene/styrene, 
ethylene/acetylene, propene/1 -butene, propene/styrene, propene/butadiene, propene/1,6- 
hexadiene, propene/acetylene, etfiylene/propene/1 -butene, ethylene/propene/ 1-hexene, 
ethylene/propene/1 -octene, and combinations thereof. 

31. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein at least one polyolefin formed from the polymerization is selected from the group 
consisting of polyethylene, polypropylene, and polystyrene. 
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32. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the polymerization is a copolymerization of ethylene and higher a-olefins. 

33. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the polymerization is a copolymerisation of propene and higher a-olefins. 

34. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the polymerization is a copolymerization of styrene and higher a-olefins. 

35. Withdrawn (per restriction requirement) The process according to claim 27, 
further comprising stereospecific polyolefins. 

36. -Withdrawn (per restriction requirement) The process according to claim 27, 
further comprising stereoregular polyolefins. 

37. Withdrawn (per restriction requirement) The process according to claim 27, 
further comprising polyolefins having stereospecific structures selected from the group 
consisting of atactic, isotactic, syndiotactic, hemi-isotactic and stereoregular block 
combinations thereof. 

38. Withdrawn (per restriction requirement) The process according to claim 27, 
further comprising polyolefins incorporating a plurality of olefin monomers. 

39. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the polyolefin is selected from the group consisting of HDPE, LDPE, LLDPE 
and combinations thereof. 

40. Withdrawn (per restriction requirement) The process according to claim 27, 
wherein the polyolefin is a copolymer of ethylene and a-olefins selected from the group 
consisting of 1-butene, 1 -hexene and 1-octene. 
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4L Withdrawn (per restriction requirement) The process according to claim 27, 
wherein a polyolefin particle essentially retains shape of a prepared matrix particle, 

42. Abandoned (without prejudice) 

43. Withdrawn (per restriction requirement) The process according to claim 27/ 
wherein the catalytic component is a single-site catalyst system. 

44. Withdrawn (per restriction requirement) The process according to claim 27 5 
wherein the polyolefin is prepared in a reactor system selected from the group consisting 
of gas phase reactors, shiny phase reactors and solution phase reactors and combinations 
thereof 

45. Withdrawn (per restriction requirement) A coating process comprising depositing 
the hydrozirconated matrix of claim 1 on a substrate and polymerizing olefin monomer to 
produce a polyolefin coated surface, object or particulate. 

46. Withdrawn (per restriction requirement) The process according to claim 45, 
wherein the substrate is selected from the group consisting of clays, micas, silicates, 
metals, non-metal oxides, organometallic oxides and inorganic oxides. 

47. Withdrawn (per restriction requirement) A process for preparing a composite of 
substrate and polyolefin io-situ using the hydrozirconated matrix of claim 1 in 
combination with at least one substrate. 

48. Withdrawn (per restriction requirement) A process according to claim 47, wherein 
the substrate is selected from the group consisting of clays, micas, silicates, metals, non- 
metal oxides, organometallic oxides and inorganic oxides. 
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49. Withdrawn (per restriction requirement) A process according to claim 47, wherein 
polyolefin properties are modified. 

50. Withdrawn (per restriction requirement) A process according to claim 49, wherein 
the property modified is fire retardancy. 

51. Withdrawn (per restriction requirement) A process for the production of 
hydrophobically modified particles in the form of spheres, surfaces and objects in which a 
catalytic hydrozirconated matrix is disposed on the surfaces thereof. 
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